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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent deterioration in 
a demodulation characteristic by improving estimate 
accuracy of a transmission line. 

SOLUTION: A sampling processing section 41 obtains a 
sample value series [yn] of a reception signal y(t). The 
sample value series [yn] is outputted from a buffer 42 to 
an equalization processing section 43, a transmission 
line estimate section 44A and a delay estimate section 
45. The equalization processing section 43 obtains an 
estimate transmission symbol series [Exn] from the 
sample value series [yn] and an estimate impulse 
response series [Eht], and the transmission line estimate 
section 44A obtains the estimate impulse response 
series [Eht] based on the sample value series [yn], the 
estimate transmission symbol series [Exn], and an 
estimate error en. A delay estimate section 45 outputs a 
delay amount EDelay of a transmission line to a step 
size control section 44c. An error extract section 44a 
obtains the estimate error en. The step size control 

section 44c controls the step size based on the delay amount EDelay and a tap coefficient 
update section 44b updates a tap coefficient based on the estimate transmission symbol Exn, 
the estimate error en and the step size. 
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A©jit¥jgg^$iriai-r-S)c:i:*tBjtgi;its, ^©^je). 

^y (t) ©m:^iU'<;P7!»5fgTUfcBt(c. ejiK©«l!£ 

*st)-^T<> s^tal©^p!!#^4^itm^b■r•5^:^i5P»^^ 

[0 0 3 0] m4©^Mfl^gg 

@ 8 «> *5Egg©^ 4 (r)%w&m^^tm:mim(o-x 

«^tt)i©?5^*^#snTt,is. c©3g)S^{t;8iTtt, m 
6 t©iiMaJt^8|54 5 7 * ©¥l^lg1ili-a£BP4 6 
(CgiM^nTti-S, flfitt,' 0 6 tl^«l©)Kfi£T*.5. Z. 
©3iJ??^^bg§©itif^T«> i5:©,^^}65|ll6a:S/j:-pTl'i 
-5). IP-^. 'i-'y'SmWm4 4d\t. ¥l^JS*itfgEgi5 
4 6*Wbfc^lS)lg'liAveSfcitC. ;^c©J;plc, 

L (0) =1 
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L (i) =Ave (AveSl) 

L (i) =1 {"tnm 

'»t^}\^Ex (n) llgaaia54 4 a*ifH5tfcjt 
5tKSE»5iJe.&t;U-i7«^»SlffllgB4 4 dAt^SLfc 
'J-i7^»LtJ:0, WtE (4) SC.^-rJ:5l'3'<>7^ 



feiiiaji%i'4 4A(CftAT. 



{Eh t (0) . Eh t (1) , • • • , Eh t 

(M) ) 

^Wmt^o mlB2 (4) ^iZ^.-ri.v\z. ^m^y 
(t) <0mtlU^MZfS.CX. eaiK«l^g64 4B®>i 

^T-(i, iifS^ibislCgfiffi^y (t) (DW-^m^Av 

SEdelaylCjtfiSI^ U-i7%^mmm4 4 d S^ttfc 

(DT, S{f(t^y (t) om^l/'^JHtJl^CT. {Si^SS 

ji^gP4 4Bojitieiitg$;srig-r-5c<i:*t-et5. -e-® 
§:ism(r)mtiu^)ii()mTvrzmz. ^mmcom^^ 

. [0 0 3 1] 

; ■ 'N 

-2 I Vi -xo Eh (t) 
k=l 

ictt. 1515 (2) S;&*gic£jt3i^*^I'?^?^J 
{X| , xj , • • • . Xh } S:.^**CtJ;:3T#^ 

[0 0 3 3] (5) SSD^tilfE (2) SC«, b'^'f- 7 
;i/d'iJXA (Viterbi algorithm ) *fflt>TSi¥WCW 

g£^n-5o Ciro (5) ^('S^T.t'Stl. iiaftElkl.ay;4i 

^bi§(C§«jf^y (t) ©jlMfiEdelaySrit^-rSjiM 
SJi!£SI54 St:tScmz(DT\ KiBifiEDelay^S^ O^A 

i^m^mA 4 c ©iiMJi^ -y ■f'&mmmz u -t h-r-s 
W]miS(^^sm\zm^mimim\z-::)\f^rfSim Lit 

[0 0 3 4] 



'2 • 



i®..4JLC**S:W6.nTtia. iiibffiSM.4 3Ae, iiM 
Ti6^LfcfeiiiK^M^„k>'m;?.f£:iSS5iJ (Eh ti 

„ } tm^miS'y.:^.t^)V3^i (ex, } feiiK.© 

tJIBit^'f >/i;i^^jtS§^?nj . 1 E h t } ^^^it^m^ 

[0 0 3 2] 'A\z, m^qMH^^mm-r^. ^^mmm 
siB^f -5. ag*«i^gB4 5.tt>./\:-;/:7 7.4 2/4^e.-y-> 

•f)m^m {y,.} eiKCDjlMSEDelay 
{4T ; 1 ->>3)^jUBtra) S:}t^UT^iJig!l,ggi54 SA'v 

tll;^-rs. ftj||S§itSg54 4C.(i. ^>.-^)m^m [y 
„) tli^ji«.x>4?;p^3^j (Ex.) 

-f >/.'Jik2.i£L§.. .{ E h t } ^{t^agB.4 3 A 

■t^>7';^ffiJ^?lJ {y,} . -O/VVT.ft^^ [Eh 

t) RlfmmmEDeUy^'bt\zmXM}iM^<^Ml^ff 
K «l&ji^i'>#;i'*?^J {Ex„ } 
tC«, ii3i«EDelayd^aj!imz.^iieJi3E^ii!Mt«. 
J*© (5) a:€:g;*:ict:-5->>7)^;i.2^?^j {x, , 

• • •. x^i ^^iib?>ct^^xn^m. 



(5) 



tc<fcn«. mmmitmz^mmo:>mmmm^r^m 
mmm^^^mn. Hit. ^>;/:/^»rosfr®iSfcx7" 

Mmm^mnz<Dx, &m&(Dmm^mizit\:x&m?& 
2®^Hjcj;ntf> mft-mit^\z^mis^<ommm^m 

[0 0 3 5] ^3(0|?HjJCj;n(i. ilfSl^fbgslCgffi <I 
^0¥J^JiBSfm-r«¥l^lHitfWa5=£Ktt. MIC. 
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tc, 7x— >•>^^^lcd;■^T-PtWlcs^i^t^co«*^■ 



[04] 02*©<lfi»igj£:i?{bS©«fiE:/nu/i7 0T* 



[0 5] @l4'©jlMSJt:tS5®«fi!L:/D<>i7 0T* 
«). 

[117] *5gHj©g3«llJSj^^®a^S;^{t:g|®«fiK::^ 
[0 8 ] 4 ®*i6jgli©iij£;^fl:gg®«^y 

[09] 5 ©lli£JgS8®jif£;^{bS©«fJ:/ 

3 3 a, 4 1 

• *-;i/HS5) 
3 3 b. 4 2 

33c, 43, 4 3A 
3 3 d 1, 4 4a 

3 3 d 2, 44 b 
44C 

4 4c 
4 4 d 
4 5 
4 6 



[01] 



[02] 




[04] 



y(t) 

±1 



33e 33f 



33g 

J {Exnf 



{Bn}' 



— ^ — 

33h 



rc(t) 





11 








i 




i... 






10 




31 



32 



33 



Exn 



34 







LPF 





















30 



45a 



45b 


45c 


45d 






























s 







^Yn^ 



s45a 



s45b 



s45c 
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[113] 



33a {y„} 



f\ ^ { 



33b 

^ 



33c 



{Exnl 



tEht)- 



33d1 



[07] 



.33d 



Y(t) 



.44A 




y(t) t 



42 



45' 



43 



EOaiay 



(44a 



44b 
i 



-44B 



44d| 



[08] 



4^ ivni 43 

Y(t) c, y ^ 



46- 



(Eht}- 



Ave 



44a 



44b 



'44B 



41 

y<t) c 



IXf 



42 



EDelay- 



43A 



'lEhtl 



@am«sn '^44c 
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